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TOS/&1H0«) OSCAAHOiK KOnOHHU 



(|57) HM6p«t«Htie OTMOCMTOi k c<fooo6^. 

pOBaHHOU tfieWHOA ICOHOHHW B He^TffHUX M 

CKvm itoflOHwy Tf»y6 c rMtApan^i^'^^ 
pMnpyiouieii ronoBKOA (an. Hoab^ot b Tpy6u 

«a;KA0A eraiAMM fffpoviiMA«r fwpftHauieHKe 
KQiiPHHifi iw5 c OAO^* Bwnpw^eMoro 



C 



vlao6p«TttMH«i. OT«ocMTc» « cnocoB«»«. 

MSOA nrOMMIttneWHOCtM. « HjWT||fi«3*l. ApM 

pa6DT3x Mnwran^KOMr pewoHnry oCcaAHWx 

po»»i«Hoft obcaAHOA ICOnOMHU. 

Ha ttw.t M3o6paMHa icoMnoNOBKa. ony- 
tueHHam a o6caAHy)o icmoHMy MWte Buopa^ 
n^OHoro ynacTica m cocToaiuaa Ha 
f HApaaii»«M«cKOfo pacuiMpiiTeJia a ruar 
paaAi«Hecico<i ffopuMpyioiitaA ronoaw* p icnana- 
MOM A'»'» aano»H«MM» MMAMMfc'O 
TpBHcnopTMOR itoiioHHii Tpy6 w «jianaffOii AA^ 
c/ivi0a pnwAnoqm Tpy6 npw noA^aMe comho- 
Hgaiut Ma cRoaJKHHbi; Ha ^r,2 - pa60Ta ♦op- 
MupytoiueA ro/ioBxM s Btinpao/i^eMOM 
ynacm; na <p*ir.3 - paapea 4>Qpw«pyiOU4ea 



oCcMHOtfi KOJiOKKM ocytaecTBiMnoT c/jaAvw^ 
utHM o6pa3CM« 

CnyccaiOT k aiinpaafl««M«Hc ywacTKy a 
KOAOHHy Tpy6 3 c ^pMMpyioiKeM ruoaxop 2. 
noAaiBT a KoaOHHy Tpy5 3 awdAKOcn* noA pafio- 
HIM fifiMtnmtH ii4tpo»oaQp^T fiepeMauirHw 
KonoviMki Tpy8 3 aAOflfc BMnpaanaaNOfoyHacT' 
u a npoueccA paftwara uHttna. npi«BM paeo- 
Huft UMKii npwaaoiPiT CTaiw*A>fO. a na kbxao^ 
eraA^vt nppHsaOA^T napcHeu^eKMa KOAOHttta 
Tpy6 aAOJib ahinpdttfla^oro yMaciKa cwnay 
aaepx npw paCOMaM Aaa/iettMH w tt^j^pawin^- 
c«oA ^pM«*Pyto«»* WOBice. 

Cfioco6 ocyutcCTBiiROT ciieAyK»iU«^M o6pa- 

30t9. 

06caAMaii KOiioHtia AHaMoTpOM 146 mm c 

tOntUMHOft CYBHUH 10 HH CMflTB Ma r/iyBwMe 

1200 M. Marapnaii 66caANoA <o/io*<hu cTan^ 
rpynnfei npoHHocm A ( o» 6500 urc/cM^. c?, - 
* SSOOivc/m'). Uia6iiONDM AMaMaipoM 124 
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118 MM npoxOAMv. KecT^HA raOapMi 

Aaer lie mm. 

ycraHOaiv'M paaABM)ieeHiiii ccrropoa 4 

My A^ftmtpy oficaAHoA koaohmu ot niiaMtpa 
1 16 MM AO A>^MeTpa 126 mm. 

a>DpMM0yiotKafi ronowca 2. MacipoeKHaff 
Ha 3aAaHMuA H8KCfii»ianvHWll AMAMerp a pac- 

tUHpaWHOM CMrO«HKM. COOTBeTCTVyiQiUHll KO^ 

MHHanwiOMy AMMerpy oQcaahoA voaohhu. 
onycKaercn hm^m c»i»iwo yMacrwi. 

OnpQA^iiAidr ycMAMa. ooaAasatMtffi cox* 
TopaMM 4^pMMpyicnii0A rono^ na aNyrpan* 
mmA AHanatp o^san^ ao/toHttM 5: 

P«^3.|4 -7.1 - 10 ' t20»2e800ier, 

rAC D - 7,1 CM -r anytpmiHHfl A^WMTp pww- 
HoaM vn?»oT«ifi««*i4oft MaHataTu nOA ceKTo* 
paMH; 

L 10 CM - AAMHa pea»ioBO« ynA<m«t- 

TGAWMOA MftHSIcaTM; 

P ^ 120 icrq/cM* - pafiqsea tia6mo>iHoa 
AavaeHHa acsiAKOCTM e rmoaioBi 2. noAraepaC' 
ACHHoa TWMiwecitoa upampMCTMaofl. 

OnpvAMiMOT meaiiMoe AnMeKm, eoaaa* 
aaaHoe ceKT^IiaMii 40nci»icsi 9. m »Hn^ 
My AMaMaTpy o6c4aho^ maoHviiM; 



5=14lOitrc/cM*t 



2S80O 



r AC Om. 1 2 CM - aMyrpwHwil AwawcTp noaep' 
xHoeraA KOKfatcra; 

r * 0,6 CM - AmnHA vomamra cerropoa. 

Tbkmm oepaaoM. wmwM fi^nfmi^^ ear 
^AaatcMoe cecropaMn no awy t p a nw cM y A»- 
Merpy o6caAHoft KOnoHHW. cocTaaiwcT AO 
40% Or. 

noAAep»f «2M a roncmiea 2 pateMse moir 
TOHHOe Aaa/»«wwe« P»»hoc 120 rre/cM , TRnyt 
f lOAMMHfiicOM rpyew 2 ftaopx i« coaopuwioT 
napawft rpoxoA ^pMMpyioiueA roAOftROA na* 
pea cMariM ywacToic 1 oecaAHoft roaohum, 
cosAABaM Ha oGcAAMyiD KonoHMy itctrraieTHMe 
w ocaaM HarpyavM, 



Aanea. c6pa:m« A»»A©H*«e AO ny/w. ony 
CRaior icOMnCHOBcy c ^kOpMwpypomaa f ohOmoA 
2 HMMO CMffYwo ysacTna 1 u coaepui^iOT aro- 
po«i npoxoA H cooTaeTCTooHMo Ta«e tpetwi^ 
6 npcxoA CHiwy aaapn. 4>MKCHpya ito mAP*'""" 
seeicOMy uHAitieaTDpy aaca (FMB) occbmc m*- 
•fpyam. 

rk>nyseHHwe«e«M0 Marpy3i«« cefiA«HM a 

10 AHawwsHpya occawe MarpysxH. aroeMaioT. 
w> nocne aioporo npoxoAa onm cnwavfAi^cb 
f» W%. no cpaaneMMio c napawM. a nocae 
Tpar^ero npoxOAa ^Ha35%. 

Oahako. H»«MMa« napB^rfA npo»oA. Mo*e»4o 

19 coakwmaTWM30MTOMHoeA?BAeMMaaruApaBi^t«- 
Hac«oai«pMMpyioa;0A roaoaica m 6o«fcuia 120 
ktc/cmT 3to QTpawrea na aciUHWC aioHia*- 
THMx H ocaauK Harpya^ar. Ow aoapacryi. 
OtaAM aa aoapacn»HMa4 oceaotA narpyaKM no 

20 rVlB. HenbdA ao^VC^^btv ^^^^^ ^ acnvwiHa 
npaaycMiia 300 icH AononMwrenkMO % bccy 
TpyC aoTogWJt 0Wyttj^5»ra coMnoHoae» c ^p- 
MlipyWK9^ rOAoaicoA. TSk icbk aoWitKaer 
0r*B6H0CtV MpMBl TpyS- 

26 EcjiM ocoaaa ivarpy^aa npMSmiacatfTw * 
aroa aaaiMMHd; HacftiQAHMO eiMM^ Maotf* 
imHoe AaaABHwe acHAXocTM a ronoBW 2 b npe- 
AMdx or 15% H npoACWWWTii npoTWKKy 
^HMsy aaepoe Mapoa CMatwfli yHScroic, 

30 CfncBceme oeeaiiix tiarpyaofc npii noaTPp- 
HMX npowww fO«o«a« 2 cBKAB^eAhcrayeT o 
TOM« «rro cMBTua o6eaAHoa kdaonhm yctpaMa- 
wtcm. itpmwHQgni'm wiaoHHe aoccraHaa- 
AMaaarat 

36 OopMyaa w a o 6peT a Hits 

Gnoco6«yiipaaiteHMflAie«opMiq)OBaHHo<i 

o6eaaHO«i voiuihmm, aKinouaiouaMA enycx k 
npsBAawOMy ysacrxy TpaHciiopTKOll jcoaoh- 
HM TpyC c riwa«****«c^** pacufMpwreaeM. 
40 noi»a«iy a acHflioacfM fioa paeoMHM Aae- 
A9KMM M ftepaPiataiafKMa koaommu Tpy6 BAOAb 
BwnpaaamMOrOTHBcnca a npoueccepafioMero 
UWcna.oTAHHaiom«ftc« tcm* wro. c ucawo 
* makttieHMii a^eicAaHOcni BunpaaAeiuw 
45 A0^opMi^poaaHHOA o6caAH0^ •^OAOMHu. B Ka- 
«cectB9 n^xpaammocKora pacuitipHTeiiB kc- 
noAMynr niApAart«riecicyi9 Aopnwpyiomyio 
ronoaicy. npMucM pe6p^ i(Micn npo^faaoA''^ 

CTBAI*^^ a KaOK^pA CTBA^ npOrtaBOABT 

60 nepcMcmeNiia «eaoMMw t|iy6 Bfipn^ awnpaa- 
Ast€Moro ysaerKB cwway aaepx npw pa6o»MM 
AsaneMMM a mApaBAtrcecicoft Aoptfvtpyiomw 
fOAoavc. 
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(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
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Petrov, S. V. Vinogradov, and S. M. 
Nikitin 
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(56) USSR Inventor^s Certificate No. 
31 1908, cl E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened firom the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair cx)llapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydrauUc coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid fi-om the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the workmg pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (cT[ille^ble subscript] = 6500 
kgfi^cm^, Gy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the formmg head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the mner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgfi'cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 ^ 26800 _ 
71 Di, r 314120.5 

= 1410kgfi^cm2, 

where Avi 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% ay. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi'cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% Gy and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact ihat^ with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydrauhc coring head. 
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[see next page for tables and figures under columns S and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian ori^nal for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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